Regional Trade Agreements have emerged in an environment of stalled multilateral trade negotiations. Although the impact of Regional Trade Agreements on international trade has been well documented, scant attention has been paid to empirical studies exploring their heterogeneity from the point of view of deep integration. We set out to determine whether deeper Regional Trade Agreements promote trade more effectively than less ambitious ones. We generate credible deep integration indicators using two recently available datasets from the World Trade Organization and the World Trade Institute. We then test the effect of depth on trade using a gravity model. We treat additive indicators as factor variables and use multiple correspondence analysis to obtain distilled indicators of deep integration to offer new insights and confirm recent deep integration findings. We find that deeper Regional Trade Agreements increase trade more than shallow agreements do, irrespective of whether the provisions they contain are within or beyond the competence of the World Trade Organization.
I. Introduction
Although we now know more about whether Regional Trade Agreements (RTAs) increase trade flows (Rose 2004 , Baier and Bergstrand 2007 , Martínez-Zarzoso et al. 2009 ), estimates of RTAs frequently overlook thorny issues such as the heterogeneity of Free Trade Agreements (FTAs) and the concept of deep integration. A survey on this subject is provided by Kohl (2014) . One question that has raised renewed interest is whether all RTAs are comparable. This study seeks to examine the nature of bilateral trade agreements and their specific content and to shed light on the implications of deep integration for bilateral trade flows.
The main contribution of this study is that we find that there is a significantly positive impact of deeper RTAs in trade creation when we use Multiple Correspondence Analysis (MCA) set of indicators of depth, which is a correspondence analysis-related method and better suited to qualitative variable applications than Principal Components Analysis (PCA) (Booysen et al. 2008) . This study builds on previous studies by Shahid (2011) , Orefice and Rocha (2013) , Dür et al. (2014) , Kohl et al. (2016) , and Boughanmi et al. (2016) . A second contribution is that we provide a clearer visualization of the impact of deeper trade agreements on bilateral exports by treating additive indicators as factor variables with clustered ranges. Thus, we find that a 10% increase in the depth of integration raises bilateral trade flows by around 3.0%.
Globally, stalled multilateral trade liberalization and rising protectionism seem to be shaping the world trade in the second half of this decade; the US withdrawal from the Trans-Pacific Partnership (TPP) deal and Brexit are notable examples of this trend. Much of the hope of avoiding a downward spiral in international trade and living standards hinges on the ability of nations, particularly developing countries, to complete new and deeper RTAs (World Bank 2017) .
Although all trade agreements are inherently designed to liberalize and regulate international trade, they also have remarkable differences: they vary in terms of number of signatories, economic weights, the distance between them, and the level of development among partners. No less important, they also vary in their depth, i.e., the number and nature of provisions included in the agreement. In addition to the obvious provisions on tariffs and rules of origin, the agreements often go further into non-tariff barriers, subject to agreements administered by the World Trade Organization (WTO) (e.g., intellectual property rights and sanitary and phytosanitary rules) or beyond the competence of the WTO, such as competition or labor standards.
RTAs are designed to not only secure market access but also seek broader international trade regulation. This does not necessarily mean that they create more trade. In some cases, they may even reduce it. Enforcement of intellectual property rights, included in many RTAs, can also end up reducing non-patented trade, not necessarily offset by a rise in trade in patented goods. As an outstanding example, The agreement between the European Union (EU), Colombia, and Peru (Official Journal of the European Union 354 2012) includes a provision for disarmament and non-proliferation of weapons of mass destruction, meaning less trade in some minerals and industrial goods such as nuclear reactors.
The current literature has not sufficiently explored the heterogeneity of RTAs. A better understanding of this topic would help raise awareness of its importance, evaluate its implications, and redefine the interpretation of the estimated RTA effect on trade and the limitations of trade liberalization. The common practice of using a dummy variable to introduce the effect of an RTA in a gravity model is tantamount to assuming that any pair of countries is treated the same, irrespective of the scope of the trade agreement. Finding a way to measure this heterogeneity and to associate it with the extent of depth of the agreements themselves generates indicators that can clarify the impact of this heterogeneity on bilateral trade flows. Following this introduction, Section II reviews the most important contributions made by the literature. Section III presents our dataset resources and our econometric model. Section IV reports the results. Section V presents a series of robustness checks and Section VI, concludes.
II. Literature Review
We use the WTO (2014) definition of RTAs as "reciprocal trade agreements between two or more partners," which is also the one largely shared by academics and international trade researchers. These agreements include free trade agreements and customs unions, together with more advanced schemes such as the EU single market. Preferential Trade Arrangements (PTAs), however, are non-reciprocal trade agreements. They include Generalized System of Preferences (GSP) schemes and other schemes granted a waiver by the WTO General Council. This study focuses essentially on RTAs, Mediterranean countries and the EU. In the same vein, Péridy and Ghoneim (2013) took five Middle Eastern and North African countries and identified very high average tariff equivalents for their non-tariff measures that significantly reduce trade with their partners. However, this approach is problematic in terms of the small number of countries as well as the time period covered by the available databases. Bourgeois, Dawar, and Evenett (2007) conducted a qualitative legal analysis of the content of 27 RTAs. They compared and described the discrepancies between these agreements by analyzing five provisions (labor market, competition policy, public procurement, environmental laws, and non-tariff barriers). Márquez-Ramos et al. (2011) found that democratic, free market-oriented economies are more likely to enhance an RTA. Another qualitative study of the external PTAs of the Association of South-East Asian Nation (ASEAN) is provided by Kleimann (2014) , who concluded that bilateral PTAs between ASEAN members and the same external partners result in deeper commitments.
Many of the current developments in the field of deep integration come from the work of Horn et al. (2010) , who codified EU and US RTA provisions and introduced non-traditional WTO provisions into the analysis. They also explore legal enforcement effects by identifying language nuances in RTA texts. This study avoids such a subjective judgment, even at the cost of assuming that all RTA provisions are equally enforceable.
Shahid (2011), Orefice and Rocha (2013) , and Kohl et al. (2016) took the agreement content and empirical analysis a step further, based on WTO Research Division data for the World Trade Report (2011). Shahid (2011) concluded that the nature of RTAs matters, although the magnitude and direction of the relation remain unclear as deeper agreements can be exposed to diminishing returns. The results from Orefice and Rocha (2013) , who use PCA and additive indicators, show that on average, deeper agreements increase trade in production networks between member countries by almost 12%. Kohl (2014) found a positive correlation between the number of institutional quality provisions contained in RTAs and their average treatment effect. Kohl et al. (2016) found mixed results that show RTA heterogeneity can positively or negatively affect bilateral trade depending on the scope of the provisions. Traditional WTO provisions are found to have a positive effect, whereas non-traditional clauses have the opposite effect. Lastly, Dür et al. (2014) constructed their own enlarged database of 587 FTAs, 356 of which are listed by the WTO. The authors also conducted a latent trade analysis to compute a distilled indicator for the depth of the agreements. They found a significant positive relation between deeper agreements and bilateral trade flows. Vol.32 No.3, September 2017, 615~659 Jaime Ahcar and Jean-Marc Siroën http://dx.doi.org/10.11130/jei.2017.32.3.615 jei 620 An alternative approach for dealing with the effects of the depth of the agreements was used by Boughanmi et al. (2016) . They analyzed different integration scenarios using an 8.1 version of the Global Trade Analysis Project. The authors found that the lifting of RTA tariffs together with trade facilitation measures, which implies deeper integration, greatly improves the viability of the Gulf Cooperation Council countries' RTAs among Greater Arab Free Trade Area subgroups and with the EU. One of the most interesting features of such an analysis is that it allows for the possibility of exploring results for different scenarios of integration.
III. Data and Methodology
One of the main hurdles that deep integration literature faces is the lack of publicly available datasets documenting the content of a reasonably large sample of RTAs. This problem has recently been solved in part by two independent projects to codify RTAs by their different provisions: the WTO (2011) Research Division for the World Trade Report and the Design of Trade Agreements of the World Trade Institute (2014). We use these two datasets because they include RTA provisions, which are invaluable for producing credible deep integration indices.
A. Deep integration indicators
Taking the Horn et al. (2010) approach, we divided the first dataset into two main categories: WTO+ and WTO-X. The first category (Table 1) covers provisions within the competence of the WTO agreements and the second (Table 2 ) covers provisions beyond the WTO's current competence, but negotiated in RTAs worldwide. Some of the areas initially proposed by Horn et al. (2010) are not included here owing to a lack of variability or relevance It is worth noting that TRIPs and IPRs are closely related, as are TRIMs and investment measures, as they are negotiated both within and outside the scope of the WTO. When these provisions are present in RTAs, codified under the category WTO-X, we have to assume that these agreements go further than those usually provided for by the WTO.
Another problem arises with the WTO-X agricultural provision as many of the Table  1 provisions also apply to agricultural issues. We address this problem by computing indicators with and without these provisions. When a restricted dimension that excludes agriculture, IPRs, and investment appears in the analysis, we place an r after the variable's name. Figure 1 shows the growth in IPR, TRIM, and GATS provisions in new RTAs. Figure 2 presents the growth in environmental and labor market provisions based on our classification of the provisions in our sample of 103 RTAs. Provisions covering investment and services within the traditional scope of the WTO+ show an increasing trend over time. A similar trend is found for intellectual property rights measures, albeit with a loss of momentum in the 2008~2012 period compared with the 2002~2007 period (see Figure 1 ). This trend goes hand-in-hand with an increase in the number of RTAs over time. The percentage weight of these provisions has also risen over the past two decades. The first step in building additive indicators of depth is to establish a set of provisions likely to appear in an RTA. The second step consists of counting how many of these provisions are found in a particular agreement. The advantage of this approach is that it is easy to compute. The disadvantage is that it assigns an equal weight to all the provisions embodied in an agreement. One RTA may have the same number of provisions as another RTA but may differ entirely in terms of the subjects covered and the kinds of goods liberalized. Additive indicators can also be obtained by assigning different weights. However, in many cases this is done arbitrarily.
The number of provisions that an agreement incorporates does not in itself ensure the agreement's enforceability. However, we do not consider legal enforceability owing to the subjective nature of its codification process. Neither does an additive indicator guarantee that what we consider to be a very deep agreement, given its institutional maturity, will actually as such in the data. It is widely believed that Europe's single market is probably the deepest integration agreement. The EU members have eliminated all tariff barriers, harmonized product and service standards, and ensured political economic coordination. Nevertheless, counting non-weighted provisions may not necessarily be as accurate to define the depth of an RTA as we would wish. Thus, an additive indicator may give the EU's 1992 single market agreement a 5 while Colombia-USA is assigned a7 as in Dür et al. (2014) . This situation arises because of the need to meet methodology requirements to prevent bias in the researcher's vision.
Some statistical methods have been developed to produce indicators that capture the inertia of a set of variables (characteristics) in a single dimension to deal with some of the additive indicators' drawbacks such as treating all the characteristics as equal. Orefice and Rocha (2013) use a PCA indicator. Dür et al. (2014) computed a Rasch indicator, which has the advantage of assuming that only one dimension is defined by the dataset's observations. Because binomial variables, of the kind we address in our analysis, are a particular type of categorical variable, a Multiple Correspondence Analysis (MCA) method is considered more suitable than PCA, which is best used for continuous variables (Cahuzac and Bontemps 2008, Dunteman 1989) . MCA is then used to detect and represent underlying structures in a dataset and arrange data as points in a set of dimensions (Le Roux and Rouanet 2010).
The MCA of the traditional WTO-Competence provisions (WTO+) shows that more than 85% of the inertia is explained by the first dimension. We equate this dimension with a measure of deep integration. As an MCA method does not define the direction of the relation, we review its coherence such that the shallowest agreements in the MCA indicator take the lowest values. Hence, a higher index value stands for greater depth of integration. Likewise, we run an MCA for our restricted WTO-Xr provisions (excluding agriculture, intellectual property rights, and investment) to explore the impact of deeper agreements on provisions that are not traditionally within the WTO's competence. Here, some 89% of the inertia is explained by the first dimension. 
B. Econometric specifications
In his international trade gravity theory, Tinbergen (1962) claimed that bilateral international trade flows from country i to country j, for a given year t, X ijt , depend positively on the size of both economies y it and y jt , respectively, and negatively on a set of trade cost variables t ijt . Anderson and Van Wincoop (2003) took up a micro-funded mathematical approach to better estimate the gravity equation (see Equation (1)), where Y W is world nominal income; θ i and θ i are shares of world income for country i and country j, σ is the elasticity of substitution between all goods, and p i and π i are the price levels, respectively, in countries i and j.
(1) Anderson and Van Wincoop (2003) considered "multilateral resistance," or, the trade openness of countries i and j to the world. However, these variables are non-observable. A widely accepted solution is to introduce time-invariant fixed effects for importers and exporters, to avoid endogeneity from unobservable heterogeneity, as well as to partially control for omitted variable bias arising from multilateral resistance (Anderson 2011).
2
To estimate the impact of the depth of RTAs, we regress bilateral export flows on a set of indicators of depth and covariates using a Poisson specification. Our gravity model dataset consists of 613,030 bilateral trade flows for 153 countries from 1980 to 2012. Santos Tenreyro (2006, 2011) posit the Poisson Pseudo Maximum Likelihood (PPML) method as best suited to estimate the gravity equation. This method is robust to heteroscedasticity and deals with bias caused by the presence of many zeros in bilateral international trade data, which are positively related to distance and negatively related to market size. Baldwin and Harrigan (2011), Fally (2015) , Martínez-Zarzoso (2013) , and Head and Mayer (2014) provided additional evidence in support of the PPML estimator.
Appendix 3 presents information on the WTO+, WTO-X, and DESTA datasets. It shows the number of RTAs by their number of provisions and clustered number of provisions as well as by the number of bilateral trade flows affected by these RTAs. The DESTA dataset contains the largest number of RTAs, at 269, as opposed to 103 for WTO
2 Time-Varying Fixed Effects (TVFE) can be introduced into the gravity equation to better account for multilateral resistance. Nevertheless, we do not control for country TVFE in the body of this study because of computational complexities associated with the PPML method which calls for the computation of too many fixed effects. For robustness, we check the effects of TVFE with OLS. Using the Baier & Bergstrand method, which contracts the time dimension, we also check the effects of TVFE with PPML for the factor variable indicators.
and WTO-X. Our depth indicators are tested in terms of level, as factor variables, and in logarithms. We use the four following specifications:
Our first Equation (2) specification allows us to express our depth indicators in levels: additive, MCA, or Rasch. We use subscript m to indicate the kind of indicator we are estimating (level, logarithmic, or MCA):
( 2) where the dependent variable X ijt represents bilateral FOB exports in current dollars from country i to country j and u ijt = exp ((1 ¯ σ ) Ɛ ijt ). S it and M jt are vectors of time varying idiosyncratic controls for exporters and importers, respectively, composed of h control variables. Control variables are ln(GDP it ) and ln(GDP jt ), the natural logarithm for GDP in current dollars; ln(pop it ) and ln(pop jt ), the natural logarithm for population; GATT it , GATT jt , OECD it , and OECD jt take the value 1 if the country belongs to the GATT/WTO and Organization for Economic Cooperation and Development (OECD), respectively, on date t.
G ijt is a vector of bilateral variables consisting of contg ij , as a dummy for sharing a common land border; comlang ijt , is a dummy for sharing the same language; col45 ijt, is a dummy for colonized countries before 1945; and lndist ijt is the natural logarithm for distance between countries i and j. Correspondingly, ϑ l is a vector of coefficients to be estimated for these variables where subscript l is used to indicate the variables.
We also have the year fixed effect α t , time-invariant fixed effects α i and α j for exporters and importers, and error term, u ijt . Sources and definitions are available in Appendix 1. As we account for time-invariant country fixed effects, the inclusion of traditional variables such as the country's surface area or its insular or landlocked status is redundant.
We introduce our indicator in logarithmic form so that the reasoning can be in terms of percentage variations. We then choose to add 1 to the index before using a logarithm to deal with zeros, as seen in Equation (3): (3) Next, the econometric specification of Equation (4) introduces our additive depth indicators for WTO+, WTO-X, and DESTA as factor variables. To address this point, we create a dummy variable for each range of RTAs based on the number of provisions
Vol.32 No.3, September 2017, 615~659 Jaime Ahcar and Jean-Marc Siroën http://dx.doi.org/10.11130/jei.2017.32.3.615 jei 628 they have. As some ranges of provisions are associated with a limited number of RTAs, particularly with respect to WTO-X, we test this specification by regrouping the RTAs into fewer ranges, where δ ijt represents the coefficients for each of these ranges.
(4)
We use Equation (5) to identify possible nonlinearities, such as diminishing or increasing returns, and test our additive indicators in a quadratic form.
(5)
IV. Results
We first discuss our findings for the additive indicators before moving on to the factor variable specification. We then present our estimates of distilled depth indicators using the MCA and Rasch models.
A. Deep integration additive indicators
Our variables of interest here are (ad_WTO+) and (ad_WTO_X), which consist of the additive index of provisions within and outside the regular WTO frameworks, respectively. We also test the variable (ad_DES), which is the additive index based on the DESTA database.
These variables take the value 0 when there is no RTA, value 1 when a signed trade agreement has no provisions, value 2 when the agreement has one provision and so forth, up to the index of deepest RTAs, which is 11 for ad_WTO+, 32 for ad_WTO_X, and eight for ad_DES. 
1 dp ind add nijt + α t + α i + α j ) u ijt X ijt = exp(β 0 + β 1 dp ind ijt + β 2 dp ind 2 ijt
Deep Integration: Considering the Heterogeneity of Free Trade Agreements jei expressions. Variables expressed in levels take the Equation (2) specification and the log variables, do that of the Equation (3) specification. A positive significant effect is found for every specification in Table 3 . A 10% increase in the number of traditional WTO+ provisions increases bilateral trade by approximately 2.5%, just as it does for the DESTA classification of provisions. A slightly smaller effect can be attributed to an increase in non-traditional WTO-X provisions. When tested in their quadratic specification, additive indicators reveal decreasing returns to the process of integration.
The results displayed in Table 4 come from the transformation of our ad_WTO+, ad_WTO-X, and DESTA additive indicators into factor variables, as in Equation (4). Ranking the number of RTAs available by number of provisions shows that most of the RTAs are in the shallowest ranges of provisions. See the Appendix 3 for details.
For WTO+ provisions, this process consists of generating 12 dummies including the no-agreement case (ad_WTO+1), which is chosen as the excluded category; the RTA with no-provisions case 3 (ad_WTO+2), and (ad_WTO+3 to ad_WTO+12) for the 10 different provisions within the WTO+ framework. To ensure sufficient RTA representation in each cluster of factor variables, we regroup the provisions into four ranges. Hence, the effect of deeper integration on bilateral exports increases with the number of provisions included in the RTAs. We use the same procedure to analyze the WTO-X additive indicator as a factor variable. Because of the large number of provisions, we generate dummy variables for four ranges. The results are presented in column 2 of Table 4 . We do the same for the DESTA additive index, which is based on eight general provisions before they are clustered into four ranges. Although all our results are positive for WTO-X provisions, we do not find the same increasing pattern here as for WTO+. The column 3 in Table 4 shows that introducing the DESTA additive depth indicators into our gravity equation as factor variables in a four-range ranking produces a pattern that is consistent with those obtained from WTO+ provisions, when we test them as factor variables under a four-range ranking.
Treating the WTO+ and DESTA additive indicators as factor variables clustered into four successive ranges clearly shows that RTAs tend to have a greater impact on bilateral trade flows when they include an increasing number of provisions. (1) 
In Section Ⅴ. A, where we present our robustness checks, we test whether our results are sensitive to the number of ranges selected. Henceforth, to make the tables lighter, our results focus on our variables of interest (depth indicators). Covariate estimates are available in Ahcar and Siroën (2014) . 
B. Distilled deep integration indicators
This section presents the results for a set of distilled deep integration variables, obtained from the first dimension of A Multiple Correspondence Analysis (MCA) 4 process, and a set of variables generated by the Rasch methodology computed by Dür 4 Regarding traditional WTO policy areas, the MCA indicator for the first dimension captures 85.6% of the inertia. It captures 88.8% of the inertia in the case of WTO-X provisions. We also compute an MCA for WTO-X excluding agriculture, investment, and IPR from the set of provisions presented in Table 2 . The first dimension of this restrained MCA accounts for 89.7% of the inertia. et al. (2014) with DESTA inputs. We also explore the possibility of non-linearities in the process of trade integration by introducing quadratic terms for our MCA indicators for WTO and WTO-X provisions and Rasch indicators in Table 5 . We develop two separate sets of indicators, based on WTO+ provisions and WTO-X provisions. We try out specifications in levels, logarithms, and quadratics to test the sensitivity of these indicators. We consider mca_WTO+ and mca_WTO_X, which are MCA indices obtained from their first dimension of inertia, to capture RTA depth based on the number and combination of traditional WTO+ and WTO-X provisions they embody; mca 2 _WTO+ and mca 2 _WTO_X are their squared forms and ln_mca_WTO+ and ln_mca_WTO_X are their natural logarithms. Rasch variable names use these same conventions.
Use of the character r (as restrained) at the end of a variable (mca_WTO_Xr, mca 2 _ WTO_Xr and ln_mca_WTO_Xr) means that it excludes agriculture, investment, and IPR because these provisions are already covered, for all intents and purposes, by the traditional WTO+ framework. This restriction does not change the sign or the significance of these indicators but increases the value of the coefficients in all specifications (see Table 6 ). The Rasch index in Table 6 is positive and significant. When tested in their quadratic form, we find diminishing returns to the deepening of trade integration.
V. Robustness
In this section, we check the sensitivity of our results to the clustering of provisions, the introduction of time-variant country fixed effects, and the use of PCA.
A. Related indicators
Here, we analyze the sensitivity of the WTO+ clusters. column 2 in Table 6 reproduces the breakdown presented in Table 3 to make the analysis easier. A comparison of results in column 2 of Table 6 , which presents five ranges, and in column 3, which presents three ranges, finds that the WTO+ results are robust to an increase from four to five Moving on to the sensitivity of the WTO-X provisions, Table 7 , column 2 reproduces the results presented in Table 6 . A reduction in the number of ranges clustering the provisions from four to three (column 3) produces a result where deeper agreements raise trade more than shallow ones.
Nevertheless, this finding is not confirmed when we raise the number from four to five ranges (see column 1), whereas deeper agreements seem to increase trade more than shallow ones up to a certain point in column 2 where more integration appears to raise trade but to a lesser extent than before. (Note) Robust standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. TIFE stands for time invariant fixed effects. Letters a and b at the end of a variable name means that the ranges are regrouped together in 5 and 3 ranges respectively. Range 1 is the reference category where there is no RTA. Range 2 is the shallowest, and range 5, in the first column, range 4 in the second column, and range 3 in the third column are the deepest ranges. WTO-X depth indicators regrouped in 3 categories, column 3, show that that trade increases as the number of provisions increases. (Source) Author's calculations.
As above, column 2 of Table 8 presents the sensitivity results for the four-range breakdown displayed in column 3 of Table 3 . We compare these results with the clusters including five and three ranges (column 1 and column 3). A five-range classification, Vol.32 No.3, September 2017, 615~659 Jaime Ahcar and Jean-Marc Siroën http://dx.doi.org/10.11130/jei.2017.32.3.615 jei as in column 1, suggests a positive, increasing impact on bilateral exports induced by the increase in the number of provisions in an RTA. Reducing the number of ranges to three, as in column 3, confirms the same pattern as column 1 and column 2 where RTAs with more provisions generate a greater increase in bilateral exports. Our results for the DESTA additive RTA classification are robust to changes in the factor variable specification clusters. (Note) Robust standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. TIFE stands for time invariant fixed effects. Letters a and b at the end of a variable name means that the ranges are regrouped together in 5 and 3 categories respectively. Range 1 is the reference category where there is no RTA. Range 2 is the shallowest, and range 5, in the first column, range 4 in the second column, and range 3 in the third column are the deepest ranges. DESTA depth indicators show that trade increases as the number of provisions increase. Results are robust to the regrouping of ranges. (Source) Author's calculations.
B. Other estimators
We worked previously on time-invariant country fixed effects. The introduction of time-varying fixed effects into the analysis gives us elements to assess the robustness of the results hitherto presented as they reduce omitted variable bias. Estimation of the entire set of indicators using PPML and time-varying fixed effects for the full 33-year period is not feasible for the time being owing to PPML convergence difficulties when a large number of fixed effects have to be evaluated. In contrast, the OLS procedure for time-varying fixed effects is more practicable (Guimaraes and Portugal 2010). Our set of additive depth indicators is then re-estimated using OLS and with time-varying country fixed effects. Our previous results are robust (Table 9) . WTO-X provisions display lower coefficients than WTO+ provisions. This remains valid irrespective of whether the specification is in level, quadratic, or logarithm form.
We also tested the specification including time-varying fixed effects together with country-pair fixed effects on four-year intervals in keeping with the Baier and Bergstrand (2007) technique. Estimates (available on demand) revise levels, quadratics, and logs downwards slightly in all three main specifications, as well as across the WTO domains and databases. Although the inclusion of country-pair fixed effects usually reduces the previous RTA-related estimates, our results remain robust to the Baier and Bergstrand technique and the inclusion of time-varying country fixed effects and country-pair fixed effects. Table 10 presents a sensitivity analysis for our factor variable breakdown of WTO+, WTO_X, and DESTA additive indicators based on the introduction of timevarying country fixed effects. We compare the results with OLS and PPML. Column 1 is estimated with OLS and time-varying fixed effects. columns 2 uses Baier and Bergstrand's technique and puts country-pair fixed effects together in the same equation as time-varying fixed effects estimated by OLS over four-year intervals. column 3 uses PPML and time-varying fixed effects over four-year intervals but not country-pair fixed effects. At first glance, the OLS-based estimates including time-varying country fixed effects do not appear to sustain the Table 4 results computed using PPML and timeinvariant fixed effects, where progression to RTA ranges with more provisions promotes trade in an increasing pattern. Yet, the introduction of time-varying fixed effects using the PPML method, as in column 3, suggests that the results' sensitivity stems from the estimation method but not the presence of time-varying country fixed effects. Therefore, we can claim that the results are robust to the introduction of time-varying fixed effects under the PPML method, which is acknowledged as being one of the methods better suited to the estimation of gravity equations.
With respect to the WTO-X provisions, using PPML with the inclusion of timevarying country fixed effects, as in column 6 of Table 10 , produces estimates that are very close to the PPML time-invariant country fixed effects estimates in Table 3 . This confirms that deepening the integration of non-traditional WTO-X provisions has a greater impact on bilateral exports at an early stage in the integration process than it does at the final stage when diminishing returns seem to be at play.
The Baier and Bergstrand technique with OLS, time-varying fixed effects, and country-pair fixed effects in column 5 seems to amplify the effects found with PPML and time-varying country fixed effects on the four-year interval as presented in column 6, but the main conclusion of positive, significant results still stands despite an apparent downturn in the advantages of WTO-X deepening of integration in the final stage.
As can be seen in column 7 and column 8 of Table 10 , changing the estimation method to OLS with time-varying fixed effects produces sensitive variations. In contrast, column 9 bears out our Table 3 results and shows that the DESTA-based provision classifications are robust to the introduction of time-varying fixed effects while maintaining the PPML estimator for the four-range grouping of provisions. (OLS, PPML, and Baier and Bergstrand Method) (Note) Robust standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. TVFE stands for time-varying fixed effects. PPML results for WTO+ and DESTA depth indicators, column 3 and column 9 respectively are robust to the use of the B&B method and to the inclusion of time-varying fixed effects.
(Source) Own calculations.
Deep Integration: Considering the Heterogeneity of Free Trade Agreements jei As in the case of additive indicators in Table 10 , distilled indicators of depth are robust to the introduction of country time-varying fixed effects under the OLS estimator. The same general conclusions pointing to a positive significant impact of agreement depth on bilateral exports remain valid. The specifications, in terms of level, find a slight upturn for the WTO+ and Rasch indicator, with the latter being more pronounced. The log specification of the WTO+ MCA remains virtually unchanged, while the log specification of the Rasch depth indicator presents an upturn. The WTO-X provisions show a slight downturn in terms of level. They also display a more pronounced decrease in the log specification. The quadratic specification also reacts to this sensitivity analysis without producing any change in the basic interpretation. (see Table 11 .)
The Baier and Bergstrand technique facilitates the introduction of country-pair fixed effects together with time-varying country fixed effects. Here again, the Table 5 results for the distilled indicators remain robust as can be seen in Table 12 . The Rasch indicators bounce slightly upward in their level and log specifications with little quadratic variation. The WTO+ and WTO-X MCA depth indicators show a slight downturn in level with a more pronounced variation in their log specifications.
The downward shift of the MCA depth indicators induced by the Bair and Bergstrand technique is more marked than that without the inclusion of country-pair fixed effects. The quadratic forms post a downturn without any change to their main implications of diminishing returns to the integration process. Vol.32 No.3, September 2017, 615~659 Jaime Ahcar and Jean-Marc Siroën http://dx.doi.org/10.11130/jei.2017.32.3.615 (Source) Own calculations.
(1) We perform a PCA on the WTO (2011) database to obtain an RTA depth indicator. This indicator is based on the first dimension predicted by the procedure, which is the one that captures most of the variability in the provision-based distribution of the RTAs. The first dimension of the PCA explains 39.9% of the variability in the data for the WTO+ provisions, 34.2% for WTO-X, and 35.7% for WTO-Xr. We test the PCA depth indicator in our gravity model using specifications in level, quadratic, and logarithm forms. The first dimension of the PCA depth indicators is strongly correlated with the first dimension of the MCA depth indicators. One difference between the MCA and PCA results is that PCA produces substantially lower estimates for the WTO+ and WTO-X provisions. The PCA results for the WTO-X provisions tested in terms of level are positive and statistically significant, but their economic significance is strongly reduced. The general conclusions drawn from the MCA are borne out by the PCA results presented in Table 13 , pointing to around a 2.3% increase in bilateral exports following a 10% increase in the PCA indicator of agreement depth.
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VI. Conclusions
In the light of recent developments such as Brexit, increasing protectionism, and US President Donald Trump's confrontational approach to México and China, revised studies have become essential to guarantee that trade policy and decision making remain focused on the creation of a more prosperous world.
This study investigates the hypothesis that deeper RTAs do more to increase bilateral trade than shallow ones. After testing different indicators for agreement depth, we find no evidence to refute this hypothesis. Deep integration indicators are computed from two different datasets and tested in different specifications. They are plugged into the gravity equations in level, quadratic, and logarithmic form. Additive indicators are also tested as factor variables. Our research results for the different indicators of RTA depth confirm that deeper, rather than shallow RTAs promote trade. A 10% increase in the depth of integration raises bilateral trade flows by some 3.0%. This is a broad result derived from the increase in the number of provisions such as environmental, labor market and human rights clauses on RTAs.
Then, we can expect that an RTA with 22 clauses will produce some 3.0% more trade than a RTA with 20 provisions. Deeper RTAs contribute to the harmonization of institutions between trade partners that will benefit from sharing similar standards for technical barriers, public procurements or consumer protection, among many other issues. Nevertheless, the effect of the inclusion of any particular provision on trade creation is hard to isolate and check. The quadratic specification of the MCA and Rasch indicators suggests that the returns to further liberalization of trade decrease as integration increases, as expected. It is because marginal benefits can be diminished in the ongoing process of integration.
Our additive, MCA depth indicator results are robust to changes in the method of estimation to OLS, the Baier and Bergstrand technique, and the introduction of timevarying country fixed effects. Additive indicators, when treated as factor variables, are sensitive to computation methods whether we use the OLS method or time-varying fixed effects. Nevertheless, they are robust to the introduction of time-varying country fixed effects, maintaining PPML as the method of estimation. Sensitivity analysis of the additive depth indicators confirms the finding that deeper agreements increase trade more than shallow ones for WTO+ and DESTA classification of RTA provisions. A three-provision breakdown confirms this pattern for the WTO-X classification of RTAs, although a positive and decreasing impact of non-traditional WTO-X provisions of trade is found in the last stage of integration for the clusters of four and five ranges. Lastly, PCA depth indicators tested in the gravity model produce substantially lower estimates than those obtained with MCA but still reveal significantly positive effects of deeper agreements on bilateral exports.
One of the main limitations of deep integration studies stems from the difficulties in giving different weights upon each provision based on the importance of each one to trade. That is why we depend on additive, non-weighted indicators. Up to this point, an RTA with 20 provisions is defined to be deeper than one with 19, even though it is theoretically possible that the RTA with 19 provisions incorporates one highly tradeincreasing provision that is absent in the 20-provisions RTA. This in turn could imply that the 19 provisions-RTA would be deeper than the RTA with 20 provisions. MCA or PCA techniques mitigate the problem but do not give definitive answers as to which agreements are deeper. Although not entirely accurate, the depth indicators presented in this research provide enough clues to the direction of the impact of the heterogeneity of the agreements on trade.
Hence, if the intention of signing an RTA is to increase trade, we now know that a deeper agreement will work better, at least up to a certain limit. This study also contributes to clarifying the importance of other provisions related to trade and the traditional and the non-traditional WTO framework of negotiations regarding trade expansion. It shows that the introduction of more provisions is profitable in terms of trade creation.
Further studies are needed to improve our understanding by identifying provisions that are more effective to promote international trade, by addressing enforceability issues, and by quantifying the impact of deeper RTAs on economic growth and welfare. 
